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Water Stratification is Key to the Formation of Algal Bloom in the Backwater
Areas of the Three Gorges Reservoir, China
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The Three Gorges Dam has backed up water to varying depths in the catchment tributaries after
impoundment which has resulted in slow flow and an accumulation of nutrients in the backwater areas.
Since 2003, the reservoir started to store water, and algal blooms developed immediately in the tributaries
ranging from short time periods to several months in a year. In order to determine the relationship between
the water environment and algal bloom development, a high frequency sampling study at a fixed site was
carried out from April to December 2013 in Gaoyang Lake, the backwater area in Pengxi River, the largest
river in the north bank of Yangtze River in the Three Gorges Reservoir catchment.
A clear thermal stratification was observed in the spring, summer and autumn vertical profiles of the
water column, but not in winter during the deep water phase where isothermal mixing was occuring (Fig.
1). The mixing layer depth during stratification (Zmix) changed from 3.8 m to 10 m depth (Fig. 2). The
annual water euphotic layer depth (Zeu) ranged from 1.35 m to 9.45 m, but was maintained at 3 m from
May to September. In the stratified water, especially during in the middle of April when the algal bloom
was predominant, peaks of Chla in surface water occurred shortly after the maxima of Zeu/Zmix in the
water column (Fig. 3), demonstating that in highly eutrophic waters like that in Gaoyang Lake, stratification
and high ratio of Zeu/Zmix strongly attributed to the development and persistence of algal blooms.

Figure 1. The temperature curves in vertical distribution in Gaoyang Lake. (a): Low water level; (b):
High water level.
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Figure 2. Variation of Zeu, Zmix and Zeu/Zmix in Gaoyang Lake.

Figure 3. The spatial and temporal isoclines map of concentration of chlorophyll (µg/L) on permanent
backwater area of the Pengxi River.
In late spring, during the algal bloom, the algal community was composed of 9 genera of 4 divisions, while
the average cell abundance in surface water was 2284×104 cell/L, mainly composed of Cyanophyta and
Chlorella groups, and the dominant genera were Microcystis, Pandorina and Eudorina. However, in the
winter when the waters of Gaoyang lake were not stratified, the dominant genera were Cyclotella and
Synedra, and algal density was much lower with a maximum biomass of 14×104 cell/L and the average cell
abundance in different depths of the water column layers was similar. Gaoyang Lake water stratification
affects the growth and distribution of algal community.
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